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Sfeate of Delaware, United States of America, 
of Union Stock Yards, City of. Chicago, State 
5 of /Illinois,' United States of America, 
v ; . (Assignees of Beverly E. Williams)', do here- 
by declare the nature of this invention and in 
what manner the same is to be performed; 
t& be. particularly 'described and ascertained 
10 and by the following statement c — 
£ -x Tins invention relates * to an insulated 
vehicle and more particularly to a refriger- 
ated vehicle. v 

The present invention provides a body for 
15 a refrigerator vehicle adapted to transport 
' : perishable products which must be preserved 
under substantially constant temperature con- 
- ditions, comprising a storage chamber an en- '« 
•closing wall surrounding the chamber, said 
•20 wall being formed of a layer of insulation 
overlaying a substantially free space, means 
for enclosing said free space on all sides to 
form a fluidtight chamber substantially sur- 
rounding said storage chamber, said free 
25 space being divided into a number of flow 
channels, means to deliver a heat exchange 
medium into each of said channels whereby 
. when said medium is delivered into each of 
said channels it may be circulated around the 
30 storage chamber; and means for removing 
the medium and thereafter vacuumizing the 
free space to provide insulation against heat 
exchange through the wall. 

An object of the invention is to provide 
35 a refrigerated car having insulation so per- 
feet that the expensive and troublesome oper- 
ation of initial icing and, also, the reicing 
of such ; cars in transit, may be avoided. . 
Another object of the invention is to pro- 
40 vide a multiple wall refrigerated car em- 
ploying heat insulation between the outer and 
inner walls of the body and having a space 
ixi -the wall for the circulation of a chilling 
or- heating medium , which space can be 
45 va'cVmmized after the temperature of the car 
: * ■• •. 



^ Another object of the mvention is to pro- 
vide a multiple, wall refrigerator caf wherein 
substantially the entire inner wall of the car 
may form a primary chilling or heating sur- 50 
face completely; surrounding the product - 
• stored in- the car. 

The present day refrigerator car provides 
a compartment within a solid insulated Vail 
structure and; a brine tank is generally pro- 55 
vided at each end of the compartment to re- 
ceiye the refrigerant for cooling the Car: The 
brine tank; is provided ■ with a heat transmit- 
ting wall against which the atmosphere of 
the car flows .so that it is copied, and the 60- 
cold air: falls from this wall of the brine 
tank on to the floor of the carl The brine 
solution is controlled to have a . : temperature 
from 0°F v to — ^^.^'^^tlut-'-lUpentarls 
differential maintained at the cooling wall is 65 
effective to produce a temperature of about 
3S°F., at the centre of the car with the tem- 
perature varying from 35°F., to about 10°F., 
in the zone, adjacent to the cold brine wall. 

After a car has completed a trip, it is gen- 70 
erally delivered to a siding to be'cleaned and ; 
awa.'t'a new assignment. While standing on 
abiding, the internal temperature may build 
up to approximately I00 ol F., and when an 
empty car is delivered from the sidmg to : an 75 
icing station, the standard 36' car is initially f - > 
loaded with approximately 3 to 4 tons of ice 
and salt. The car must then stand about 
12 hours until it has been cooled down to a 
temperature of about 35 ! °F;/ and it is then 80 
reiced to make up for the ice which has been : • 
melted. The cooled car is then delivered to 
the loading station" and, while being filled,' 
the inside temperature of the car may go up 
to between 50°F., and 60°F. i and after load-' 85 
ing is. completed and the car is closed, addi- ~ ; 
tional ice and salt are added to the bunkers 
to top off the supply of refrigerant for the 
cooling chamber in order to make up for the 
heat which has been permitted to enter the 90 
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-ear dsar^g goading. After the door is closed 
-anti #he ^o^ping off is completed, the temper- 
. atu_re of the compartment in the car j$ JUweigid 

and maintained at ©Jjfiut UD°F^ to M°F^ 
5 above explained until a large jjwf «>/ the .ice 
is melted. 

In transporting the car from (Chicago *t© 
Mew jSfark, for «ess*mple., dfcue *o it&e wry 
heavy *eoB«toicto» of #fee *bar «^4tane4 &y 

iOthe insulatnon and the lasGge ^Sighi of i$e 
which must be carried in addition the 
weight of the meat product, the car must be 
' moved with slow freight trjaips. During 
such a slow trip, partkiulaafly an the summer 

45 time, much of the ice melts long hefore the 
journey is completed and, tb&n&twfy £i& ice 
in the brine tanks must be replenished several 
times throughout the trip. In the ordinary 
practice, a refrigerator *ax <maMog this tr^p 

20 is generally three to four daj^ in -4*amut and . 
x&n&b Jbe jpefeed £wp ox £h£ee Aimes. 

Jin <&£der *b o^ice ,a s^roj^atod x?ar it rx&tudb 
be uncoupled £w«o iJie ir^bt tt»ain ^»d 
deliveased 4o an icing ^station »3pule the r«st <pf 

25 t&e '&e^ghi *rain ^jntinues its i&PpmejVi The 
reicing of the standard /refrigerator car is 
aGcojE^shed by .adding f rom i *6AQ jjounds to 
l£m> ^jmAs >oi ize and szU to Jhe ice hun- 
ksrjs and -tbsa ^the car is xeady to continue its 

30 journey. JGouMde^ahfe delay ^almgas results, 
however, in &be h an d ling of 4he car for deliv- 
ery rto «gnd from the ^reici^g jstatign ,and addi- 
tional Jtelay follows ifr-ona tb£ Jact $hat i&e 
eair, jafier having been rsiced, .must remain 

35 in i&e freight yards u*ntil picked up by fche 
next ifr^ght tra«ntmt>ving .tPrWard the destixMi- 
tmsL &£ {particular .car. Thus, due >to t£e 
weight *of ?ear *5hic$i 'govesns jspeed 
watft which ?it be ;ha*uted, <the reicAag 

40 oedaaree is rsgu&ed and ,an un^aspEgjM^e 
amQunJtrof ffciinc Js\co,n«umed between the load- 
ing -of a car in C&iesgo <and delivery to the 
consumer ruwujfc&t in N^w Xork. 
,A standard 3£'7r^£gerator car has ^ capa- 

45 city of rfcom ,0,600 pounds to -8*000 g>ounds 
and usually scarries an a^ver^age of 6;OO0 
pounds Af ioe *and salt. A 4,G' r^frige*Ba*c$r 
car ^squares JFrom fyQOQ .pounds /to 13 $000 
pounds of ice. In either >the standard *car 

50 or £he #9' -car, 3Jmjs cansider^ffble weight ^of 
material .must be hauled in ^addition to >the 
Wiei^t .of the Jc*ad -of ♦jne.at to order merejy 
tp ^aintafti \tlie .product refrigerated ,duising 
tbiertr^p. 

55 Jjt has fccten propped ^lerretofpr^ .to con- 
stru?ct f revf rigerator csaxs with ? $paced /inner and 
outer w,alis„ the «space tberehetween Jbeing 
adapted £o be vaeuumiz^d Jwxt, ^so far as is 
iku.awai, these pri or eafit. ox>nstructjons have^ot ' 

^0 feeen cpmctieal or especially «adaj>.table f or the 
transp,orta,ti<pn '{>S perishable jxrodiuats. 
Moreo^er^ .due ttp -the in^jver^ftctions inherent 
in such a^fpism.af insulation when ?a dap ted to 
t a.ctiaal practice 4 in .thejse ,$iripr ^rt construe- 

65 tions, it has been necessary to provide auxi- 



liary chilling means, such as ice Inmjters, 
chilled brine containers, or the jfegjee^ jgt sgm** 

order to hold the goods ugjgr Jff$g>^ 
pjEraiur^ cpndiiiQns, f& 
. T^ie present invention is ; tp &y$x- 

come *tfhe ^^c#!K^s found ^n SIm^ J|5££or ^*>n- 
sftrvuetd^s and provides an #f 
t^hick t£ar iStoring and trari^pp^g^g f^^k 
ahje goods. . >. #5 

The car described herein provides an im- 
proved combination of insulating means for 
a storage an^i delivery vehicle wherein a 
space for the circulation of a chilling or heat- 
ing medium is provided, which space can be SO- 
^aouuwzsed the circulating medium has 

performed its function. The vacuumized 
space thereafter serves the additional func- / 
sfefeai of complefehig the 'msula^on of the body. 

^ejo^tafsm^^ 8S 
»ay 3>e$£ ,he ^enipMed in rt^ 

|»is^ ttoe <pr mpa^e sp^ed f^ajtts ^ J&e ^rm 
fljt.n ^hdll within ^ shell. iTjIieouj^^ 
the <car ,n*ay ^ covered wili a >wj^i£ $®£#t- 90 
r^ftective ^ur^acc which #^v*e£ £p reflect i%P 
h^ #»d J^he rays taf 4^9 &m rajber ^an $jp 
aJisoKb .^e same. 3Phe rlnner w#ll suriage pf 
the car hody AS ^Jfeh^d ^ j,apan^d gn#^l^r 
to iC^t .dpwn the radte*ipji of J>ea|: Jfeom 95 
tfeat v^Kl tp She ^pdwt rip the ^ar. . jBe^^e^ 
the outer and intermediate walls tjj^e $s pro- 
vided ^n insujating means,, ^^ch c a^ ^jork, -rock 
wool, ;Stpun jgfewss pr any «p$her wc^ll fen^wn 
fo^n^pf ,heat in*»latpr„ ^id ^between >the ringer Ida 
vs&U and 4hc 4n4;er^nediate w^ll, Abe Wjall 
stcuotion ^Wio^des ,a JLujdy^t ^ Tsuj^*an- . 
tiajly £x$e ^pace. . -. . 

^ecaaxse ^f the ^fficienj: h^t 4»^uiajfe«i 
vidsd by tim b&$& ^ns^e^n |pr ,a ^^f- 105 
ertator ^car, a^ ^wiH ^|>p^r mp^e J^uiBy j^lo^:> 
the ne^d^for tibte* com^optional ^ice ^rmj^^, 
chilled ;brine, <wr iGe ^onfeainers, w^kh 
usually requited in order .tp .maintain {the .ejar 
under refrigerated ecmditipns is obvjiat^d. 110 
Also^ the necessity for stopping the car rtp^iee 
and splice ,in transit, which -pec^sions £ expanse 
a»d deJa^y:, is ^Jipiinated. 

Th4s ^on^truGtion .further n^afees p©^siM« 
tjie performaAX?e of ^a ^noyel method $or ^)Be- 115 
chiJJing -the .interior ^f the car f prjor »t© Jioad- 
ing, which method conienspl#tes *U»e ^cu^la- 
Uon^f .a r<ef rigerai*t an.jtfoejiiee ^.spa^ee ^between 
the .inner wall and ,the interm^d^ie rW^H- 
Xbe ^pace #here f provided 4s ^dajrt«ed f tp ^ 120 
subsequently evacuated tp »serve ^ditbnaily 
as a par,t , of , th e <insulatin^ r means. . The «p^ce 
in which -,the refdg^raikt is^circul^ted^tcnds 
^sub^tajitiaHy ajl ^Qund^the inn^er rwall of #e 
oar ..and twajtes av,ailable .m^ans vsueh rthat rtlie 125 
^C^ifihable f produ;ct is ahnpst ^nfciineJy sur- 
rounded by a primary qhijling .suiB^ace. fin 
so increasing the .effective chilling ^surface, 
the average temperature ^d^erentiaJ T betaeen 
the refrigerant and the product : oan *be re- 130 



t&e ;or $esic/?Ati*m <pi Jfeftd ,gpp* 

4»<*s <cau£ed *y «^pJ&£i»£ *jcteeme3jjr 
Stfjd wg^^e ps^r jjEvrP^tect ,-as- iljeejii 

jln *&e fttegejjit J[ay £y<pe i^ijge^tox .car, 
^H^fitP iLce bunkers ^ r jrefluirej&k 4M S «Pme?' 
sar^r. to sshm ,the££ bakers 4>y jmeang <p| 
c##sfeed ice an^-SaJt or^pffejier re^gerant j&Q$m 

}& tp ground ?X>°F*, 4» rOx4e^ -to ^aintajn s&t 
fcvera^ge ftf ^ j^pnd °jF„ at the J^rj$re pi the 
car to preserve ,its ^ente^^s. 3*be a&erjr 4p»w 
te^e^tBs^e vtp- ^h^ j&e t c^rc^te&nj> a&nos- 
ptere 4 js tfipcfeA ymopeg «T^jba^a)bia]Jy ajj J&e 

.|£ mojsJbw e^raipe^ ^ere#i$i *a&d tfei^ ^ajaer 
deposits .&n £he :J caW ^?wjajce rOf #ie w*ll ^ 
a &rpjjt diseases the ^ffiqie^cy ,qf ^ 

CAp|i^g W^U am<J, ifur^her^or^j fc tjie ^irc^latipn 
p<f Jfce .atmo^he£e pyfat jthe e^jpose^ -sur^ 
faces ,p£ fiesk be^f, 4#ppb^ veai ^ oi&er wois- 

tjflp tbeireo.f,. ■ 

yJbe Resent invention \f#rth$r renders (he 
distribution ,of perishable meat products <mpre 
t#pid #pd efficient in the 4iscipsure of -a 
refrigerated xar rhawing jsuch ^improved xei^ig- 
eratjng ,and insulating means as to permit 
freshly slaughtered meat to be loaded directly 
into the car while warm and $p ^become 

3$ ^p^yighly .chilled ,qr- Jao^en vwiile -stored 
therein. T^us,in,n^ing £a\l use.of this, in- 
UQfltiQP, Jit .is a*pt Necessary r tp p*eciai foeshly 
sl4a^^red,?neatr|ir other products 4n *egulasr 
plant coolers for -a period *of from 12 to 48 

3W> hours »to remove the .animal heat .and freeze 
the ^product .before Jpa^ng it fjjnto the /ear> 
Xfce ^chilled or partly -chilled pppdpct ; may 
be jjparled 44*ectty m%i> the oar sa^d jt ;oan &e 
fiw&bqr .cpqled wh,ik ,an route tp its desjtifca^ 

'iP'tip^ 

3Che jv^i^sion f of J5pch rrneans t ma^es pos- 
sible the slaughtering qf ^cosher ibeef , yjamb 
and veaj, for r example, ,^t points jfar distant 
frpm the consurrier market and subsequent 

4ff delivery to the market for distribution within 
the time limits prescribed by the Mosaic law. 
Tljje .mojst ^economical procedure in the 
slaughtering of meat animals is to butcher 
tjxe <>arc^ss in the Middle West whexe the 

j#P anirnal Js .raised, ^hminate all by-prqducts/ 
and .then ship the finished cuts -east to the 
cpjpsunier .market. ^4s explained .above, the 
present (Jay refrigerator car reg.uires about 
3 to 4 : days to deliver meat .from Chicago, one 

-55. of the larger slaughtering centres, to New 
York .and, rthus, it is uneconomical to ^deliver 
kosher meat ,by this means into the largest 
kosher Jneat jnarket , in the East. 

Jn .prder to supply .kosher meat to the 

1@P:rnetr.opqlitan. districts in the East, live cattle 
are .shir>ped tp New York and are butchered 
there for delivery ftp .the kosher trade and a 
1,000 pound steer shipped ,into New York 
will yield approximately 200 pounds to 25.0 ; 

?Q5 pounds of kosher meat. While a larger 



h^* *h^r^iwBe, jpnjy tfe^ dpmm?*&? 4$ 
a %eef jQareftss is ^generaiJjy ^^er^ i& %p 
tewJfe. it i^s mem *fea* * v niP€^r <$& 

<2fl^tJe r^>ust jshf^^d £p d^i^e ? a >sjna|l ^ieM 
e^*^^^a*4^ oj^ide^g ^p^th^, ^a,t 
a^pi?^«nate^r .^Qp pqun^s of gms^lJ 
steer ^re ;b^^|^(Ju^ts JK^icb ^lA^e peJa&i^ly M 

mmH m&h& vailm, She w*spsnd mo®ap«)i§9 

-o/ #te ^m^m ^r# iafpa^e^t. ^gae^i^r 
***r tfep fJgces^it *^ftion^ % w^^ <fejivej^r 
of.^ajb «W ^ee^rl, ps ^a^ljy 

.vjksjiagi^. ftp 

'ERh# luejj^^ptojr ^ar itfee ®re$ai# i^D9^ 
tiw JviU 4>e ^s<a?ibed ^an am^rojp#^ent 4a 

however^ tfhat t^s as w^y ierf ^lto^^ 

tion ^ce £he oiPHfil fQa*u^es ^tsjent W 

Wr«Qtiqii <a>«e i^a% /y ajftfttajb(le ^^r 
fornis rpf fean^poi^tiop lor shipping 
pe^jsjjaide ^o^^l; ^ an ^enolosed f chjtntbe^ 
such ^ ucks, -tKailejre tBjnd othear |fo^ms 
Bej&ggQr?at§d y cycles. fl© 

iE^le^ence is Aad to the accompanying 
d^awfegs in ^pich,:^— 

J^ig. H is ?a perspective yiew, .partly fbrojken 
:*>f ^the ^e^rigeralor -oar .<©f the .pBesent 
inwen^ipn^ 8(5 

Fig. 2 lis a s^tfojial yjew of ttbe wall 
stRi?oture partly broken away and ta&en jon 
line 9*rr9 ^f Eig. 3,3 v an^ 

** jEjg. 3 is ^ plan view ^ogf the ^aj showjn .in 
Fig. 1. 100 

3>e t r^£rige^AtP^ iCftr ^tf the fp^seBt anjs^ 
t*pn mw &e ;and jfe^erajay iis npn^fetqcteiijrf 
W sPWiJab^ 5ne*^ s.Uic;b as the "lighter i^bni- 
ia^um ^»p^, ^atotess steel, ethe^ifee. #he 
wails , of #s jbpdy .^r« fprn^ed ,ftf tspa^ed ^alls 1^5 
2j g ,and ^. The disposition tthe ^falls % 
3 a^|d is such ras to .provide a ,n$imber of 
spaces & ^nd -7, the outer space t o£ which «6 
is adapted to he filled with an jnsula^ting 
material, for example, cork, ^rpck wpol, spun 1^<V 
glass, etc., while the inner apace is left sub- 
stantially free -for a purpose that will appear 
below. The outer surf ace of the car iis pre- 
ferably opveretd with a white heatrasefleetive 
surf a<^e*Wrhich serves to reflect the ^unfs rays 11^ 
and other heat impinged nppn : the xcar. 

The realls ;2 ^and 3 may be fhraced from 
ea.ch -ox^er in any conventional manner as is 
usual in the Jn'sulation ,art. The wall 4, how- 
ever, ,ds interbraced with wall 3 in such a 12^ 
manner that a number t of intercommunicating 
channels 8 nil space 7. The supporting ele- 
ments which constitute the braeing between 
walls 3 and 4, preferably take the form of 
continuous walls of a non-heat conducting 12$ 
material and define the walls of channels 

The channels 8 may be laid out in any 
desired pattern in space 7 and are designed 
to .control the circulation of a heat transfer 
medium through the space 7. It is seen thaVlSO 
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Mp&^^^all<^mttUot^fiy an- insulated layer 
provided Ground space 7 arid, 'thus, if a 
tetrigerant is circulated in space 7 5 a refrig- 
erated' & <0>n£* : may be < 'efficiently establisheH 
Within , the cojifmes of the wall 4. The 
charAaelfc 8 may "extend from end to end of the 
car : to distribute the-. refrigerant oyer the wall 
4* to cdol:it J : oi' they may extend transversely 
.art>und-the :f car to circulate the refrigerant 
t0 through a shorter path as shown in Fig. 1. 
It is desirable, -however, that each channel 8 
be O'f substantially the same length and capa^- 
city- hs every -other channel 8/ insofar asr 
po&sible, so. "that the refrigerant being circu-* 
filiated in each channel will have an equal 
oppartunity > to absorb heat / Whereby a uni- 
form cooling : action is accomplished. Also, 
the chaiinels should }>ass around' substantially 
all the T walls of the zone to be cooled* 
20 , The : channels 8 all communicate with a 
header 11 through which refrigerant of other 
medium may .be suplied t& them and the; 
medium after 'flowing through the channels 
. 8 passes into a common collecting header 12. 
3© Any convenient connection as lead 1^ may 
connect -to header 11 So that the medium 
may be delivered thereto and valve 14 is pro- 
vided to seal this entrance passage.- An out- 
> let 15 leads from header 12 to the side of. the 
S^car for practical operation and valve 16 con- 
trols the flow through outlet pipe 15. 

After. : the channels 8 have served [ their 
function of circulating the temperature ad- 
justing mediuin^Hhe ^ 7 is adapted to be 
evacuated and outlet means 15 and 16 are> 
therefor e, adapted for connection to any well 
Enowli form: .-of vacuum pumpV The medium 
is first run off, of course, and after valve 14 
is ^closed> ,: ^'perfect a Vacuum* is drawn - as" 

^0 is possible "in space 7, whereupon the fluid- 
tight space may be sealed by closing valve 
16. Automatic pressure control means, such 
. as are Well known, may be provided to auto- 
matically effect connection and disconnection 

45 of the vacuum, producing means with space 
7. • ■ ' • -' . ' ' ' ' . 

The- vacuum produced in space 7 serves, 
in co-operation with insulation in space 6, 
as ah insulation against the transfer of heat 

50 with respect to the confined body of the car 
and it is" contemplated that the vacuum shall 
be re-establishea from time to time', if .neces- 
sary, to insure the best insulation possible. 
The insulating layer 6 serves initially to pro- 1 

■55 tect the car against the loss of refrigeration 
while the car is being cooled and, when space 
7 is later evacuated^ layer 6 and vacuum 
chamber 7 provide a most efficient insulating 
structure for the controlled space. 

,60 : When the body is to be cooled, the refrig- 
erant that is to be circulated in channels 8 
may take the form of a brine solution, an . 
expansible gas which may be released into 
the space 7, or a liquid which evaporates 

(fiS^within the space 7. The vacuum producing 



means is 'selected to handle either gas or 
liguid J depehding upon the choice f refrigr 
erant used. ; The refrigerant can.be supplied 
from any conventional means 17 and a flexible , 
pipe 1 8 may be located at the loading plat- 70 
form so ;that the car can be chilled while the 
loading thereof proceeds,, or the, refrigerant 
supply can be taken from any other con- 
venient source. The Vacuum producing ... 
means may have and preferably does include 7& 
a pumping ninit 19 mounted upon the car and 
driven' from an axle of the car. 
^ The vacuum means 19 is connected into 
headet 12 through pipe 20 aii<l outlet 15: 
The initial vacuum may be produced in cham- BO 
ber 7 by a centrally disposed means if de- 
sired, -however, the unit 19f. carried on the car 
i t sel f shoul d be of such a capa ci ty that it; can 
maintain ;the low pressure, produced therein. 

Suitable entrances into* the ; body' must oe 88 
provided and a hatch 21 in the top and side; 
doors 22 are preferably provided for this 
purpose; €ork, rock wool, or similar insu- 1 
lation may be used to insulate the cover 23 
for the top opening and also for the side 90 
doors ^ 2. The edges of the openings co- 
operating with .the hatch cover and doors; 
should be provided 5 With a suitable sealing 
engagement. " ' : . ri "'***• 

In the past, when shipping refrigerated 9$. 
products, and before loading the car with 
prfechilled products, the atmosphere within 
the interior of the car has been' chilled to 
approximately^ 30°^., to 35?FV, so that when ,.. ; 
the cold product was moved from the storage 10C£ 
freezer- to the refrigerator car, moisture 
which might" .be ' entrained ,with the warmer 
atmosphere would not condense on the colder 
product- The usual practice is to load such 
precopled cars through side opening doors, 105- 
such as 22, and it has been found that a con- 
siderable loss of cold air and heating up of 
the car results. Although curtains are used, ' 
a portion of tlie heavier cold air in the car 
spills out of the open side door and loss 61 110* 
refrigeration results. 

In using the refrigerator car of the present 
invention, and when a prechilled product is 
to be loaded into the car, the interior of the 
car is chilled by circulation of refrigerant in US- 
space 7. After the car has been precooled 
and in following the preferred form of this 
invention the side doors are left closed and 
the top hatch is opened. The product is 
delivered into the car from chute 24. through 120' 
hatch 21 and this procedure minimizes the. 
loss of cold air. Prechilled products may. 
be delivered into the car in this manner with- 
out the accompanying loss of refrigeration, 
and furthermore, as there is no substantial 125: 
inflow of new air into the car during the; 
loading thereof, the possibility of a warm 
moist atmosphere entering* the car to cause 
precipitation of moisture on the cold surface 
of the chilled product is precluded! 136' 
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After loading has been completed the top 
opening door of the car is tightiy closed and, 
if need be, a refrigerant is again introduced 
into the space 7 between the inner and inter- 
S mediate walls of the car. When proper cool- 
ing has been accomplished, the chilling 
medium is withdrawn from the fspace 7 
through outlet 15. In actual practice, it is 
preferred to prechill the interior of the car 

10 to around 0°F. prior to loading but the tenv- 
perature should be leveled off at about 30,°F. 
to 35°F. during actual shipment. The exact 
temperature to be maintained during shipment 
is obviously determined principally from the 

IS properties of the product to be* shipped. 

It will be noted that this construction can 
be used for cooling a product stored in the 
car and, in this instance, the entire inner sur- 
face of the car forms a primary refrigerating 

20 surface fox the atmosphere circulating over 
the product. The provision of such a large 
cold surface for chilling the atmosphere cir- 
culating over the stored product makes poss- 
. ible proper cooling with a smaller temperature 

25 differential between the product being stored 
and the circulating atmosphere. Because of 
the very large primary refrigerating, surf ace 
. provided, the circulating atmosphere may be 
passed over it more frequently or, in other 

30 words, a larger volume of gases may be cooled 
thereby, and the average temperature differ- 
ential between the atmosphere in the car and 
the product being cooled may thus be 
reduced. 

35 This reduction in the temperature differen- 
tial results in the elimination of one of the 
more seripus defects in the present day ap- 
paratus in which a small volume of the 
atmosphere must be chilled to a very low 

40 temperature to maintain an average tempera- 
ture within the desired range. As above ex- 
plained, the building up of a coating of frost 
on the bunker wall is encountered and when- 
ever this very cold atmosphere of the prior 

45 art devices touches a product containing 
moisture, the product is unduly desiccated 
because of the dry condition of the atmos- 
phere, and further, the excess chilling of it- 
self may be inj urious to the product. This 

50 effect is avoided by providing the large prim- 
. ary refrigerating surface as here* taught 
whereby the atmosphere may be recirculated 
more rapidly. 

It will be obvious that space 7 may be used 

55 for heating the car during extremely cold 
weather. This may be readily accomplished 
by pumping warm water, steam, or other 
heating medium into the space substantially 
in the manner ^as described in connection with 

60 circulating a refrigerating fluid through this 
space. 

Following the chilling or heating of the 
walls as described above, space 7 may be 
evacuated by means of the pump 19 and line 
65 20 and the increased heat insulation of the 



. combined vacuum and layer 6 is had. 

It will be seen that, the refrigerator car 
of the present invention provides an improved . 
construction having in combination an insulat- 
ing means and a fluid tight space capable of. 70 
accommodating a chilling or heating medium, 
which medium may be withdrawn so that the 
space may be vacuumized. This new struc- 
ture serves not only as a structure to pre- 
vent the transmission of heat through the 75 
walls of the car, whereby the goods may be 
shipped while being maintained at substan- 
tially a constant temperature, but also in- 
cludes within the same elements means for 
adjusting the temperature of the confined; 80 
body of the car. Further, -the insulating 
means and the herein disclosed method of 
loading a pre-cooled car co-operate, as des- 
cribed, to substantially prevent condensation 
upon the product of the. water vapor which .85 
otherwise might be entrained in the air. The 
disclosed invention is also operative to elimin- 
ate, to a . great extent, the conditions which 
cause the dehydration of moisture containing 
meat and food products. " 90 

Obviously, many modifications and varia- 
tions of ,the invention hereinbefore set forth 
will occur to those skilled in the art, all of 
which are contemplated to be within the scope 
of the following claims. 95 

What we claim is;: .-=-r *: 

1. A body for a refrigerator vehicle 
adapted to transport perishable products 
which must be preserved under substantially 
constant temperature conditions, comprising 100 
a storage chamber, an enclosing wall sur- 
rounding the chamber, said wall being formed 

of a layer of insulation overlaying a sub- 
stantially free space, means for. enclosing said 
free space on all sides .to form a fluidtight 1Q5 
chamber substantially surrounding said stor- 
age chamber, said free space being divided 
into a number of flow channels, means to 
deliver a heat exchange medium into each of 
said channels whereby when said medium is 110 
delivered into each of said channels it may be 
circulated around the storage chamber, and 
means for removing the medium and there- 
after vacuumizing the free space to provide 
insulation against heat exchange' through the 1 f-5 
wall. 

2. A body for a refrigerator vehicle ac- 
cording to Claim 1, having a pair of headers 
disposed to be connected to each of said 
channels, one of said headers being connected 120 
to said channels at one. end and the other 

of said headers being connected to said chan- 
nels at the other end, means for connecting , 
one of said headers to a refrigerant supply 
whereby refrigerant may be delivered into 125 
said channels, and means for connecting the 
other of said headers to a vacuumizing means 
whereby said free space may be vacuumized, 
the construction being provided so that the 
chamber may be first cooled and thereafter in- 130 



sulated against heat exchange. 

3v A body for a refrigerator vehicle ac- 
^CTdiag to Claim 2, wherein said number of 
flow channel* are directed transversely 
5 aucmnd the storage chamber, said pair of 
headers, includes a header running longi- 
tudinally across the top of said storage cham- 
ber and cc*fimunfeating with each of said 
channel^ and a header running longitudinally 
1q below the floor of said chamber and com- 
manica ting with each of said 1 channels, said 
tipper header being connected with the^ re- 
frigerant supply and the lower header being 
connected with the vacnnmizing means. 
IS 4f* A refrigerated means for transporting 
perishable products having all insulated 
refrigerated apace and including a chamber 
substantially surrounding the refrigerated 
.• spabe, whi ch chambers is adapted to serve the 
20 function of receiving a refrigerant to cool the 
space and after cooling the space, oi adding 
to its insulation comprising; a. storage space 
to receive the product to be stored; a eh amber 
substantially surrounding the storage space ; 
25 a layer of insulation surrounding said cham- 
ber; means for dividing said chamber into a 
number of flow passages * means connected to 
the chamber to supply a refrigerant to said 



flow passages at one time and thereafter to 
connect said flow passages to vaeuumizing 30 
means; and a door through said chamber and 
layer whereby a prodnet may be delivered 
into and withdrawn from the space; said con- 
struction being provided so that the storage 
space may be cooled upon introduction- of re- 35 
frigerant to said chamber and, after being 
cooled, said storage space may be further 
insulated from th^ surrounding atmosphere 
by having a vacuum produced in said flow 
passages which adds to the insulating effect 40 
of said layer in shielding the product hi the 
•storage space against a transfer of beat 
through the wall. 

5. A body for a vehicle adapted to trans- 
port perishable products constructed and 45 
adapted to operate .substantially as described 
with reference to the accompanying drawings. 
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